www.edugrooss.com

iEDUERDSS'

WISDOMISING KNOWLEDBE

SET-1
Series GBM HEA.
Code No. 55, 1
e .
Roll No. ;ﬁ%ﬁ%@@a’? A

Candidates must write the Code on the
title page of the answer-book.

o FUA WE B A h 39 T H qfgd I8 16 3 |
5 gwﬁar%ﬁaaﬁaﬁ?ﬁqmcﬂs T P BE WY & JE-I8 T
|

o FUI A R W IA-TFH 26T 7 |

o  HUFT T T I ToTGHAT & T € Ugel, T¥H 1 hATeh HAa9d fod |

o 3 WA Hl Ued & T 15 e &1 w9 foon w2 |y 1 TR qate
T 10.15 &9 fopaT 9@ | 10.15 &9 ¥ 10.30 S deh BT hadl IH-9F ! Tl
IR 39 Fafy & N I IT-YFereh W hig I Tl ot |

e Please check that this question paper contains 16 printed pages.

e Code number given on the right hand side of the question paper should be
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=T 3397 :

(i) @Yt geT 3T & | 57 F97-97 F F7 26 T 8 |

(i) 39 97-Y7 & Qid 977 & : GUS 3, @S &, GUS §, GUS § 3N @IS T |

(iii) @UE 3 7 Qi Yo7 &, Je9% & UK 3% & | @0 § § gid 597 5, I9%F &
FHFE | @S T H aNgIH &, 9% & A4 3% & | @8 ¢ H U 3b &
TP ARG 597 & SR GV T 7 i J97 &, J9% & qre 3% & |

(iv) F¥7-97 # T T B3 959 737 8 | a9ife, gt 3] arcr Ok 399 §, d@iT 3
gIc? Tk Y97 7 3 gia 31 aret dit 5o 7 =R 597 I 1597 T 8
08 Yo § 9] 130 718 597 § & dacT Uk JI & FEA1 8 |

(v) &I SEITE &1, ST [HE171EGa ifdes [Haarei & qH1 & 399017 T GHd 6

c=38x%x10%m/s

h =663 x1073* Js
e=16x10"°C

Uy = 4m X 107 Tm AL

gy = 8854 x 1072 C2 N1 m2

= 9x10° Nm? C?2

TEE:O

g ol g9 = 9-1 x 10! kg
2 1 ZoTHH = 1675 x 10727 kg
TISH T 299 = 1-673 x 10727 kg
JMERTEl & = 6-023 x 1023 ¥fd um A

SlegemH i = 1-38 x 10723 JK
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(it)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(iii) Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

(iv) There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the
three questions of five marks weightage. You have to attempt only one of
the choices in such questions.

(v)  You may use the following values of physical constants wherever
necessary :

c=3x10% m/s
h=6-63x10734Js
e=16x10"1°C
Hp=4mx 107 Tm A™

gg=8854x 10712 C? N1 m™

~9x10°Nm?(C?2
47[80

Mass of electron = 9-1 x 107! kg

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x e kg

Avogadro’s number = 6-023 x 10%? per gram mole

Boltzmann constant = 1-38 x 10723 JK 1

55/1 3 P.T.0.
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Qus A
SECTION A

G s 3R g B & fsem ofit afd & ar gofisen § goifsa 8 | e
¥ YW 1 aTfed g T ] | HIH-E1 dR Al qcd & 2 e I o gfee
i |

Nichrome and copper wires of same length and same radius are
connected in series. Current I is passed through them. Which wire gets
heated up more ? Justify your answer.

w1 foR[d-grash™ qUl Sl 3R TaT I8 HLdt g ?

Do electromagnetic waves carry energy and momentum ?

gfe ST T % MTUfdd YT o ATel Jeh1e | Sfereenfya s fen wme, a1 i
% 59 o1 =gaae fa=em s fee yer ufafia gm 2 #wor dif |

How does the angle of minimum deviation of a glass prism vary, if the
incident violet light is replaced by red light ? Give reason.

38 itareAT o1 AW faRae St fogq-grashia fafeon i Famed Fehid i gt
2

Name the phenomenon which shows the quantum nature of
electromagnetic radiation.

Hra aftfa ofdfeafa & genfa 6t gaua #1 SuH @S -

—————— Bomeee-

------ 3o
o —
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Qus
SECTION B

uehed forlt foada s fg forht safoeror & foru digan 9ed difew | o1a: 59 yon
Fferehtol 3N faade Sedi & o9 2 A=l &1 Iooid HIfVT |

ateran
Ayford e fehdl TIeiise Py § ToRAT B | 1 I8 yfdd Yo 4o fopdll 31
UICIIES Py § TSRAT 8 Q1 AMG Py I IH-318 P, % TE-31F ¥ 0 IV S411 ¢,

¥ Py ¥ oA aTdl gfed T g5 o fofe =5k faflg | 5@ 6 1 71 0 § 2
& ot ooy e 8, Ot <figar #@ foeror < gwi & fore o difau |

Draw the intensity pattern for single slit diffraction and double slit

interference. Hence, state two differences between interference and
diffraction patterns.

OR
Unpolarised light is passed through a polaroid P;. When this polarised
beam passes through another polaroid Py and if the pass axis of P9 makes

angle 6 with the pass axis of Py, then write the expression for the
polarised beam passing through Py. Draw a plot showing the variation of

intensity when 0 varies from 0 to 2x.

37 Tagq-grerhia T <t qg=nu e qurded 30 yer fa=mo & 2

(a) 102 m<acr<108m

b 102m<i<10lm
Yo &1 Uh 39 faifigu |

Identify the electromagnetic waves whose wavelengths vary as
(a) 10”m<A<107%m
) 103m<i<10'm

Write one use for each.

5 P10
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10.

11.

55/1

3 feufa 1 sra hifsre fomm forgq o grah & wfes 61 sufeufa # fafim
=Tl & TfaH™ AT son w1 3uA fohelt faew =mer & nifawe ey o
% =3 & fore fopam wiran 2 |

Find the condition under which the charged particles moving with

different speeds in the presence of electric and magnetic field vectors can
be used to select charged particles of a particular speed.

%8 q T ot et BrEeiee T i I9fd X % fT 12:5 eV % gerdeH
U ST 3T fomam SITaT 8 | aliTeEal R dggEdt Icafsia waret i goft feifa
HIT |

A 12-5 eV electron beam is used to excite a gaseous hydrogen atom at

room temperature. Determine the wavelengths and the corresponding
series of the lines emitted.

(a) TR Frareh, 3R (b) forgd- ek M o forg 3w qare o &1 o7 forfam |

Write two properties of a material suitable for making (a) a permanent
magnet, and (b) an electromagnet.

s |9
SECTION C

(@) feu mu wfodius & Rl W srgyge favarw w1 aiefis w0 w ol
HhUS IUF FSAT 9 T B T3 | INYE fava=r H fRE e g
qitEd fepam T 2

(b) < MU STRE §, Feet @ % i O T Wiiet A 3R 4 Q T
yiriees Ga fohal 1 ® | Bid 1 STaies Jod 2 Q iR foga-aes
9 (emf) 12 V2 | dicediet 3R THiet & qresriss uftsrford Shifse |

®

|
12V]'2Q

VVV
R=4Q
(a)  The potential difference applied across a given resistor is altered so
that the heat produced per second increases by a factor of 9. By
what factor does the applied potential difference change ?

6
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(b)

(a)
(b)

(a)
(b)

(a)

(b)

(a)

(b)

www.edugrooss.com

In the figure shown, an ammeter A and a resistor of 4 Q are
connected to the terminals of the source. The emf of the source is
12 V having an internal resistance of 2 Q. Calculate the voltmeter

and ammeter readings.

)
W

|
12V]'2Q

VWY
R=4Q

3 Aiger ford yehr fokarm ST @ 2

et oM AfghTd a0T % §1 9wd SvSi i Sl HES: 640 kHz

3R 660 kHz & | 98 3R Aigeh fawa 6 g 3 il |
Y HigeH o T avdeh U8 A1 = 2 2 3
How is amplitude modulation achieved ?

The frequencies of two side bands in an AM wave are 640 kHz and
660 kHz respectively. Find the frequencies of carrier and
modulating signal. What is the bandwidth required for amplitude
modulation ?

Frafafaa smag 4, == gftr srire el srfta @ semn gwafelims
T 2
N

g A MWW

qui T fesesrll i afwy st Eifuw it saehl frarfaf o1 seoiw
HIT | 3

In the following diagram, is the junction diode forward biased or
reverse biased ?

T —ww—o

+5V

Draw the circuit diagram of a full wave rectifier and state how it
works.

7 P.T.O.
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15.

16.
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YT 1 HIEH el 1 ITAM Hleh A8 GUSY foh TS Hl ThEI-fagq
TteRtor fohe Wb Tl feharm ST @b B | WebTvI-forerq y9T@ % 3 @1 @Evn
&1 fafgu fSaeh samen qun fagra g 38 ) S gend) |

Using photon picture of light, show how Einstein’s photoelectric equation
can be established. Write two features of photoelectric effect which
cannot be explained by wave theory.

(a) 589 nm TUICEH I his ThHATN Jehre a1 § fohe! ST & I8 W 3Tafdq
i1 2 | Afe ol BT p = 1-33 B, 91 Wiafda gebrr 1 qwneed, smgfa
3R I F1d I |

(b) 1-55 3YdcHIeh & hid U his IWATA @8 <=1 T 8 g 2l
BRI h! FhA BISAT GHH & | A 39 T 1 BIRH g 20 cm @, Al
3T dshdl &FAT FTd hif9T |

(a)  Monochromatic light of wavelength 589 nm is incident from air on
a water surface. If n for water is 1-33, find the wavelength,
frequency and speed of the refracted light.

(b) A double convex lens is made of a glass of refractive index 1-55,
with both faces of the same radius of curvature. Find the radius of
curvature required, if the focal length is 20 cm.

FUSfAl & I o S A Wehed 1 IRA fafew | Toh-g | o
T A vl gy giTeRret, e el 9uE 8, % oI Wehd
ToTT Ssfeh cdd T |

HAACT

Torelt Fpueelt o TaShed 1 TR foTRae | fhet fagq-ames® o (emf) % &id
T I 906 L H G Solt o [ofe s¥sfeh 9T Shifoy |
Define mutual inductance between a pair of coils. Derive an expression

for the mutual inductance of two long coaxial solenoids of same length
wound one over the other.

OR

Define self-inductance of a coil. Obtain the expression for the energy
stored in an inductor L connected across a source of emf.

8
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17. (a) et it ag =1 srfrd fagm fafew |
(b)  ferell #fiex ¥ ¥, 3@ # T SIER, Tty R IR S @ gl [; W

Hqe forg wTe B R |

R S

— AN ———a—s N—e
G

I

A 1 B

v 4%
|’ \ /

gfctig S & uvd H foret o7ema gfcig X ot GAifad & 91 316 HgoH
g gl [y MU BT 8 | [, lp 3RS % 9a H X & {o¢ §F W<
SHifsr | 3

(a)  Write the principle of working of a metre bridge.

(b) In a metre bridge, the balance point is found at a distance /; with
resistances R and S as shown in the figure.

R S
——/\N\—e- . VVN——
G

[
A g B
|\ [ )
I N

An unknown resistance X is now connected in parallel to the
resistance S and the balance point is found at a distance /9. Obtain

a formula for X in terms of /1, l9 and S.

18. fordl SAUehisha HaR e &1 sl M@ iy | Fefafed 3§ To% *

%1 fafey : 3
(a) it

(b) =

(¢)  ANTE

55/1 9 P.T.O.
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Draw a block diagram of a generalized communication system. Write the
functions of each of the following :

(a) Transmitter
(b) Channel
(c) Receiver

19. (a) Torelt oiforer & 7 w@vel & #1 fofgu |

(b) @ H ‘AND’ T2 & foru & Faeh qorey A 3t B ewfu mu 3 | frfa
ToTey EifHu 3 35 dAifae e & fu gemm grefl fafigu | 3

] I ] 1 I I i
| ! |
Al i 5 |

(Fer)

(a)  Write the functions of the three segments of a transistor.

(b) The figure shows the input waveforms A and B for ‘AND’ gate.
Draw the output waveform and write the truth table for this logic

gate.
tq totsg ty t5tg t7 tg
: 1 : I : I 1 :
! ! E :
AI 1 : I ; 1 I_:
(Input)E i | E | i l E
! ! ! | E
B: — . E

55/1 10
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20. (a) WHF THESH H el @i Seftehin (qefe) gra widfsws s
farfra st gu foor e @i |

(b) 39l Tl @ @@ T M 2 | T & T 3 |l w1 3T,

el @i Cellehd (M) I @A FH H, Iheh A AR

HAHGTIH % 9 H HUI ? HRU ST | 3
| gadl (D) & (cm)
Ly 3 8
Lo 6 1
Lg 10 1

(a) Draw a ray diagram depicting the formation of the image by an
astronomical telescope in normal adjustment.

(b)  You are given the following three lenses. Which two lenses will you
use as an eyepiece and as an objective to construct an astronomical
telescope ? Give reason.

Lenses Power (D) | Aperture (cm)
Ly 3 8
Lo 6 1
Lg 10 1

21. (a) M - g frm fafgu 3t 3@ fem = gfew =9 9 =96 A |

(b) FBr=I R i @ wEEH JaeR Fueler™dl P 3R Q, & wAw: 1A
IR V3 A 9T YaTfed & W &, XY 3R YZ Tal § Uh-ge o avead
3N Hohg! T & | 37 PUSToR o hg W ¢ rchid & 1 YT 7R
fezm sma i | 3

(a)  State Biot — Savart law and express this law in the vector form.

(b)  Two identical circular coils, P and Q each of radius R, carrying
currents 1 A and /3 A respectively, are placed concentrically and
perpendicular to each other lying in the XY and YZ planes. Find
the magnitude and direction of the net magnetic field at the centre
of the coils.

55/1 11 P.T.O.
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22.

23.

55/1

Two identical parallel plate capacitors A and B are connected to a battery
of V volts with the switch S closed. The switch is now opened and the free
space between the plates of the capacitors is filled with a dielectric of
dielectric constant K. Find the ratio of the total electrostatic energy stored
in both capacitors before and after the introduction of the dielectric.

Qus §
SECTION D

SR ! HIATSH A I § g5 gee o fovg § U ohg 9H=R-aa § vel | 98
3 OE % 9 1§ B AU T8 9ne IRl iR 36 W@ 4 gEiad 39 W
3N § 9B | 38 A1 $B el XII § Hifceh! # i@ on, 36 & Ser W 1o+
HTATS o T % I S T A AT |

(a) =TS § &l gedT g5 I8 W w1 Wfdserud o ? I7ueh fem ¥ W
T FT I T 2

(b)  TifeT TR FfsaTdH H St Jeb & <! Uik <hi s hifre |
()  3TMueh foram & 31T 37X 3Tehl ATATSH g YGi¥id Hoot &= 9 2

12
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Asha’s mother read an article in the newspaper about a disaster that took

place at Chernobyl. She could not understand much from the article and

asked a few questions from Asha regarding the article. Asha tried to

answer her mother’s questions based on what she learnt in Class XII

Physics.

(a) What was the installation at Chernobyl where the disaster took
place ? What, according to you, was the cause of this disaster ?

(b)  Explain the process of release of energy in the installation at

Chernobyl.
(¢)  What, according to you, were the values displayed by Asha and her
mother ?
Tus g
SECTION E

24. (a) TS ‘20’ % fhe fgya & wrur suhl 7l W@ W fgga & +g @
r gl W feuq forelt formg W faga-&m E & forg sawes sgeqa i |
(b) r>>ah AU E 3R r st a1 iy |
(c) 3 ¥ foya forell wehem™ aTel faegd-&F E, # & =1, @ 36 fgga &
TRt AR oreurht T it feufa 1 @™ Freaw i R IEi &
TN U 39 fggd T hRId d-3TTeull & g 3 foIfgu | 5
AACT

(a) T3 THA 1 IFAN Hleh Y& e Fcd o i ohell TohadH AR
3= SISt THAS Yol 3e o HRYT fIEd-aF 71 i |

(b) Tt 3F: 9€t GWAS Udelt 3fie 1 THAHH Y3 AT T4 +6 3 |
ferell formg 3T1aT o =l 3=d & 39 &R qoad sfe & w9q@ gll r W
feurq ferefl formg @ @M ¥ fobu 10 1 % forg = ST <hifT | 5
(a) Derive an expression for the electric field E due to a dipole of

length ‘2a’ at a point distant r from the centre of the dipole on the
axial line.

(b)  Draw a graph of E versus r for r >> a.

(¢)  If this dipole were kept in a uniform external electric field E,
diagrammatically represent the position of the dipole in stable and
unstable equilibrium and write the expressions for the torque
acting on the dipole in both the cases.

OR
55/1 13 P.T.O.
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(a)

(b)

25.

www.edugrooss.com

Use Gauss’s theorem to find the electric field due to a uniformly
charged infinitely large plane thin sheet with surface charge
density o.

An infinitely large thin plane sheet has a uniform surface charge
density +o. Obtain the expression for the amount of work done in
bringing a point charge q from infinity to a point, distant r, in front
of the charged plane sheet.

forelt gfth X =l FohEll ac @10 V = V) sin ot @ @31ia fohan man 2 | feforfad

% 4 fe@me U U 9 | dicedt, 9RT 3R e & fa=rer i wiE = R

Y 4

h

B

(a)
(b)

(c)

(d)

(a)

55/1

gfth X’ ! YgaTT |

3 TRl A, B 3R C § &M dleedl, 91 3R ITYE Wk I qHaY |
fEfua &t 8 2 37 3 6 g Hifsr |

ac @1q I TgRT & =1 Heh! Ufcranen fohe e foeror et 8 2 W%
FRUIE

iy # grT 3 ac dieedl | 3P HoIl-TERY o [T 9 IS

HINT |

HAAT

ac S 1 AR e G | geh &9 B 61 Sufer § o
Hl g8 N B0 Al forelt Fech, fad o i RS &1 g%
A, H IR forJd-a18® 9 (emf)  foTu =stes g I |

7d ¥ ufvem i AR fowari@ 10 m awh 13 &faw =1es 88, 5:0 ms!
&1 91 |, 0-3 x 104 Wb m=2 &% gzt & grachid & o &fas 7esh &
T W R @ 3 | 39 98 # IR fogq-ares s (emf) 1 acafes
T 31 i |

14
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A device X’ is connected to an ac source V = V( sin wt. The variation of

voltage, current and power in one cycle is shown in the following graph :
Ya A

T EBE

I

I |

| L ]

e
: » Ot —>

| 21

I
I ~ I -~ I
S 2 I

A 4

(a) Identify the device X

(b)  Which of the curves A, B and C represent the voltage, current and
the power consumed in the circuit ? Justify your answer.

(¢c) How does its impedance vary with frequency of the ac source ?
Show graphically.

(d)  Obtain an expression for the current in the circuit and its phase
relation with ac voltage.

OR

(a) Draw a labelled diagram of an ac generator. Obtain the expression
for the emf induced in the rotating coil of N turns each of

N
cross-sectional area A, in the presence of a magnetic field B.

(b) A horizontal conducting rod 10 m long extending from east to west
is falling with a speed 5-0 ms~! at right angles to the horizontal
component of the Earth’s magnetic field, 0-3 x 10~* Wb m™2. Find

the instantaneous value of the emf induced in the rod.

26. (a) qumy hi gfvrsy fafan | gt fagea 1 ST e 319edd & M
e hifse |

(b)  WehTST & WehIv shi ufsham gry Resha: gfad Teerer fera bR gTed femam
ST 3 ? S& i€ B AYGdH® = 1-5 7, Al 91 — hid AAYS % foIw
SEEL IV T HIfT |

&

HAAT

55/1 15 P.T.0.
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(a)

(b)

(a)

(b)

(a)

(b)

groeh H W@ @ ad 399 @il o gaeE grn Sfdfers 9941 29 W fog
fopto @ wiife | @@l Bied gl % Y&l H 36 HAISH i &A1 %
1T ssTeh Tt <IN |

919 H HiE % GHeTg 50 8 ol 8% I3 T R 38wy o

ﬁaﬁa@?ﬁ%,wwﬁwwnﬁﬁ@aﬁw%mwgmél
Trsw & gehrer <Al =meT Iitesfora hifsa |

Define wavefront. Use Huygens’ principle to verify the laws of
refraction.

How is linearly polarised light obtained by the process of scattering
of light ? Find the Brewster angle for air — glass interface, when
the refractive index of glass = 1-5.

OR

Draw a ray diagram to show the image formation by a combination
of two thin convex lenses in contact. Obtain the expression for the
power of this combination in terms of the focal lengths of the
lenses.

A ray of light passing from air through an equilateral glass prism
undergoes minimum deviation when the angle of incidence is 3th

of the angle of prism. Calculate the speed of light in the prism.
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